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CLAIMS 



fClaim(s)] 

[Claim 1) The manufacture method of a semiconductor device characterized by providing the following. The process which forms the slot for 
wiring for forming wiring in the insulator layer formed on the substrate. The process which makes a metal membrane deposit on the 
aforementioned insulator layer so that the aforementioned slot for wiring may be embedded. The process which fonns the passive state film 
which demonstrates the operation which bars the electrolysis reaction of the metal membrane concerned in the front face of the metal 
membrane deposited on the aforementioned insulator layer. The process which carries out flattening of the irregularity of the front face of the 
aforementioned metal membrane which removed alternatively the immobility film on the heights which exist in the front face of the 
aforementioned metal membrane produced by the embedding of the aforementioned slot for wiring among the passive state films formed in the 
aforementioned metal membrane by mechanical pofishing, removed the process which exposes the heights of the metal concerned on a front 
face, and the heights of the metal membrane which carried out [ aforementioned ] exposure by electrolytic polishing, and produced by the 
embedding of the aforementioned slot for wiring. 

[Claim 2J the electrolysis compound polish which compounded electrolytic polishing and mechanical polishing for the excessive metal 
membrane to which the aforementioned front face exists on the aforementioned insulator layer of the metal membrane by which flattening was 
can-ied out - the manufacture method of a semiconductor device according to daim 1 of having further the process which removes and forms 
the aforementioned wiring 

[Daim 3] The aforementioned electrolysis compound polish is the manufacture method of a semiconductor device according to daim 2 of 
compounding electrolytic pofishing and chemical machinery polish. 

[Qaim 4] The manufacture method of a semiconductor device according to daim 2 characterized by providing the foltowing. After fomiing the 
aforementioned slot for wiring, the bamer film which consists of a conductive material for preventing the diffusion to the aforementioned 
insulator layer of the aforementioned metal membrane so that the aforementioned insulator layer top and aforementioned Mizouchi may be 
covered forms. The process remove until ttie aforementioned bamer film exposes the excessive metal membrane which exists on the 
aforementfoned insulator layer to a front face by the aforementioned electrolysis compound polish, after carrying out flattening in the heights of 
the metal membrane which carried out [ aforementioned ] exposure. The process removed by the aforementioned electrolysis compound polish 
until the aforementioned insulator layer exposes to a front face ttie excessive barrier film which exists on the aforementioned insutetor fayer 
[Claim 5] Make ttie electrolytio solutfon intervene between tfie polished surface of the abrasive tools which have conductivity, and the 
aforementioned passive state film, use tiie aforementioned metal membrane and a banier fflm as an anode plate, and the aforementioned 
abrasive tools are used as catfiode. Impress voltage between tiie aforementioned mefal membrane and a barrier film, and tiie aforementioned 
abrasive tools, and tiie aforementioned abrasive tools are moved to it relatively [ front face / of the aforementioned passive state film ]. The 
manufacture metiiod of a semiconductor device according to daim 4 of making ttie heights of the aforementioned metal membrane exposed 
from tfie passive stete film which removed alternatively the passive state film formed in tfie heights of tfie aforementioned metal membrane, 
and was removed by tiw aforementioned selection target eluted by the electrolytic action of ttie aforementioned electrolytic solution, 
(Claim 6J The manufacture metfwd of a semiconductor device according to daim 5 of making ttie polar-zone material to which voltege was 
impressed between tiie aforementioned abrasive tools contacting or approaching tfie aforementioned metal membrane and a barrier film, 
energizing on ttie aforementioned metal membrane and ttie aforementioned barrier film, carrying out ttie monitoring of tfie current which flows 
from ttie aforementioned polar-zone material to tfie aforementioned abrasive tools via ttie aforementfoned aforementioned metel membrane 
and the aforementioned barrier film, and managing advance of polish of tiie aforementioned metal membrane and a barrier film based on ttie 
size of the current value concerned. 

[Claim 7] The manufacture metfiod of a semiconductor device according to daim 5 of making ttie polar-zone material to which voltage was 
impressed between the aforementioned abrasive tools contecting or approaching ttie aforementioned metal membrane and a barrier film, 
energizing on tfie aforementioned metal membrane and ttie aforementioned barrier film, carrying out ttie monitoring of tfie size of tfie electric 
resistance generated between tfie aforementioned polar-zone material and ttie aforementioned abrasive tools, and managing advance of polish 
of tfie aforementioned metal membrane and a banier film based on tfie electric resistance value concerned. 

[Claim 8] The manufacture metfiod of a semiconductor device according to daim 5 of making ttie chemical-polishing agent containing a polish 
abrasive grain inten^ening between ttie polished surface of Uie aforementioned abrasive tools, and ttie aforementioned passive state film and 
removing ttie aforementioned passive state film alternatively. ' 
[Claim 9J each material which constitutes tfie aforementioned metal membrane and tfie aforementioned barrier film - receiving - a different 
chemical-polishing agent witfi a respectively high polish rate - using - ttie above ~ ttie manufacture metfiod of a semiconductor device 
according to daim 5 of removing an excessive metal membrane and a banier film, respectively 

[Claim 10] tfie above - ttie voltage Impressed between ttie aforementioned barrier film and tfie aforementioned abrasive tools at ttie process 
which removes an excessive barrier film - tfie above - tfie manufacture metfiod of ttie semiconductor devfoe according to daim 5 made tower 
tfian tfie voltege impressed between tfie aforementioned metal membranes in a process and tfie aforementioned abrasive tools which remove 
an excessive metal membrane 

[Claim 11 ] The process which ttie process which fomis ttie aforementioned stet for wiring has ttie process which forms ttie contact hofa for 
connecting tfie Impurity^diffusfon layer or tfie wiring formed in tfie lower layer of tfie aforementioned insulator layer, and tfie wiring formed on 
tfie insulator layer concerned, and embeds In a metal to tfie aforementioned sbt for wiring witti formation of ttie aforementioned stot for wiring is 
tiie manufacture metfiod of a semiconductor device according to daim 2 of embedding a metal to tfie aforementioned contact hofa witfi ttie 

..^afotemeritiortQd.sfot.lbT- wiring^ . .r r. . , n - .-s , , i , r» . ., m ..n...n..»uL. ^ - - , u ...v 

[Oaim 1 2] The manufacture metfiod of tfie semiconductor devfoe according to daim 1 1 whfch uses copper for ttie fbmiation material of ttie 
^orementioned wiring, and embeds copper at ttie aforementioned slot for wiring, and a contact hole using an electroplating mettiod 
[Claim 13] The manufacture mettiod of a semfoonductor devfoe according to claim 4 of using eittier Ta. Ti. TaN and TiN for ttie formation 
material of ttie aforementioned barrier film. 
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tClahn l^J!;^'^.^^^^^^ stotB filnn is the manufactura method of the semiconductor device according to daim 1 virtiich consists 
of an oxide film which oxidized the front ^ of the aforementioned metal membrane. wnsisB 
[Claim 15] The manufacture nielhod of the semiconductor device according to daim 1 4 which supplies an oxidzer to the front face of the 
aforementioned metal ntembrane. and forms the aforementioned oxide film. 

L^jiHh ^^T*2f°"f manufacture method of the semiconductor device according to daim 1 wWch forms the 

film which consBts of matenal whreh demonstrates the operation whidi bars the electrolysis reaction of the metal whidi constitutes the 
aforementioned metal membrane on the front face of the aforementioned metal membrane 

!?TJ[? The aforernentioned passive state film is the manufacture method of the semiconductor device according to daim 16 which forms in 

°i f°«'"«"*o"«d,'"««al membrane either the — water saeen, an oil film, an antioxidizing Sim. the film that consists of a 
surfactant, the film which consists of a chelating agent and the film which consists of a silane coupling agent 

aforementioned passive state film, electric resistance is higher than the aforementioned metal membrane, and a mechanical 
strength is the manufacture method of a semiconductor device given in the low daim 1 

Vti'^^ '^''^ l^"® * ^^^^ ^"^'^ conductivity, and an abrasive-tools lotatfon maintenance means to 

rotate and hold the aforementioned abrasive tools focusing on the predetermined axis of rotation. The rotation maintenance means vyhidi holds 
a ground object and is rotated focusing on the predetermined axis of rotation. The move positioning means which carries out move positioning 
of the aforementioned abrasive tools at the target positfon of the direction which countere the afore^ 

relativeMSsplacement means to make the polished surfece-ed of the aforementioned ground object, and the polished suifece of the 
aforementionedabrasivetools displaced relatively along with a predetannined flat surface. Polish equipment which has an electrolytic^olufion 
supper means to supply fte electrolytic solution on the polished surfaced of the atbrementioned ground object, and an electrolytic-current 
supply means to supply tt» electrolytic current which uses the poOshed surfaced of the aforementioned ground object as an anode plate and 
flows from ttie aforemenfroned polished surface-ed to the aforementioned abrasivB tools through the afoiementfoned electrolytic sohifon by 
using trie aforementioned abrasive tools as cathode. 

'^"T ^1 ''.""^ equipment according to daim 19 which has further an abrasive material supply means to supply the chemical-poRshing agail 
whidi contains a polish abrasive grain in the polished surtace-ed of the aforement^^ cnemicai^wHsnrng agent 

[Claim 21] The aforementioned elecfrolyfio<ajrrent supply means is polish equipment [ equipped with flie DC power supply which impress 
predetermined potential between an energizatfon means for it to be arranged possible / contact to the polished surfece-«d of the 
aforementoned gr^nd object /. or possible / approad) /. and to energize to the polished surface-ed concerned by using the pofished 
suriaoe-ed of the aforwienfioned ground ol)ject as an anode plate, and the aforementioned energization means and the aforementioned 
aorasiva tools ] according to dasn 1 . 

[Claim ^1 The aforemenfoned DC power supply are polish equipment accordng to daim 21 whidi outputs the voltage of the shape of a pulse 
01 a predetermined period. -» r . r 

[Oaim aj It te pofeh equipment [ equipped with the conductive electrode board which the aforementioned abrasive tools consist of a 
conductw© wheeHIke member, and the end side where the member concerned is annular constitutes the polished surface and the 
f5I.T^ . enerjwation means is isolated with the abraswe tools concerned inside the aforementioned abrasive tools', is prepared in it is 
f^- ^ rotation maintenance means, and rotates wifli the aforementioned abrasive tools I according to claim 21 

SXJ^Jll^i^"!^^^^'^ ^1'^ P"?" equipment [ equipped with the scrub member whidi has the field which carries out the 
todim M «»"*«»^ concerned to the side whidi counters the polished surface^ of the aforamentloned ground object ] acoordbig 

(Cblm 251 The aforementiaried scrub member is poRsh equipment according to daim 24 which supplies tfie electrolytic solution and/or the 

^ "^"^^ ^ diemical-polishing agent containing the aforementioned 

'^''^ ^'^"^ ^ be passed, and are suppOed from the'aforenientionedeiecirode board side to the 
poHsned surface-ed of a ground object. 

*lT!l!.^l!I!^*""°".f^ ^'^^^ ^'^^ equipment according to daim 21 energized tfirough ttie energization brush which is 

l-l^^lSr^^ "^"""^^ aforementioned rotation maintenance means, and contacts ttie aforementioned conductive 

memDer wnicn carries out rotation. 

[Claim Z^the eledroljtted metal witti which the aforementioned polar-zone material was fomied in tiie polished surface-ed of the 
"•'j^' - '^'^"9 - •* - ttie poHsh equipment acconSng to claim 23 whidi consists of a metal 

r l"*.f ^IT ^ ° ^ «° <fefo=< ^alue of Uie electrolytic curmnt 

which flows from ttie polished surfaced of the aforementioned ground object to the aforementioned abrasive tools 
(Cteim 29J Polish equipment ( equipped wifli a resistance detection means to detect the etecfric resistance between tfie aforemantioned 
Sa^toS2T ^ *hich went via the pofished surface^d of tfie aforementfoned ground object ] 

(Claim 30] Polish equj>ment according to claim 29 which has further the contrd means which control tfie position of tfie opposite directfon of 

^ aforementioned ground object based on the detecting signal of tfie atoremenfon^ed current detection 
means so that the value of ttie aforementioned electrolytic current becomes fixed n«»"«-uwi 
SSS' ?t k'!^h!lt'**'^f ^f.^^ fx^^hed surface which contacts whOe routing aO over tfie polished surfaced of a ground 

^ " r*^*^ ""^"9 «'««'n»"«oned pdished surface rotate tt» aforementioned ground o«^t.1md 

^!^^n^K!T "1; ^. «'«^'^<"y«c-«°'"«cn supply means to supply ttie electrolytic sohifion on ttie aforemeLned po^ed 
oZi^'owl, wht^Tn^ ^ t^'' ^ ^ «tectrode of ttie aforementioned 

S t^l^o^nSlt^ to a polished surface-ed. PoHsh equipment which carries out flattening polish of ttie polished surface-ed 

e£o^c Z^^nS'*^'! ""^^ by electrdysis compound pofish which compounded electrolytic pdishhg 1^ ttie afor^entioned^^ 
etectrolytic solution, and mechanical polishing by ttie aforementioned pofished surface 

St^bv i^lr^lJJ^ir*"* ^"^t 'l^f T ®' *^ ^ ^ P*"^«l surfaced of ttie aforementioned ground 

objec^ by elecfrolysis compound polish.whidi has Itirtiier an abrasive material supply means to supply ttie diemical-polishing agent which 

^Srbv'Sfafor^'.a't'"i!t1rT'!°^'~'^^^^ 

£t M«r*i r^^*' ^t*^" ^ Pofehad surface, and ttie aforemention^ a^aslve materidT 

wW^tfol^^^''^'***" intervene toroe ttie polished surface of conductive abrasive tools, and Uie front face of ttie ground 
SKti^ tS ?onfTS Sr^r ^ ^ '"^ tey« teast. use ttie aforementioned abrasive toote as 

afSTementioned electrolytic solution to ttie aforementioned abrasive t^s is supplied; Th7 " 
M liS^S^^i*~l^^i°' "^^ """^^ formed fri ttie aforementioned ground object of ttie electrolysis com^iund 
^oSn^SnXr^ <feplaced relatively along witti a predetemiined fiat surface, rotating botti ttie aforementioned abrasive tools and ttie 
SnZS^1Ki£;irfi^^^ aforementioned elecfrolytic-solution - electrolytic polishing and mechanical polishing by 
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[Claim 34] The polish method according to daim 33 which carries out flattening of the metal membrane formed in the aforementioned ground 
object of the electrolysis compound polish which the chemical-polishing agent which contains a polish abrasive grain with the aforementioned 
electrolytic solution was made to intervene between the aforementioned polished surface and the front face of the aforementioned ground 
object, and compounded the chemical machinery polish by electrolytic polishing by the aforementioned efedrolytic solutfon. the aforementioned 
polished surface, and the aforementioned abrasive material. 

piaim 35] The polish method acoorcfing to daim 33 of the laminating of two or more films which become the aforementioned ground object 
from a different material being carried out. carrying out the monitoring of the electrolytic current which flows from the front face of the 
^mentioned ground object to the aforementioned abrasive tools through the aforementioned electrolytic solution which changes with the 
cfifferences in the electrical property of the material of each afbrementfoned film, and managing advance of polish based on the size of the 
electrolytic current concerned. 

lOairn 36] The polish method accorcSng to daim 33 which impresses the voltage of the shape of a pulse of a predetermined period between the 
aforementioned abrasive tools and the front face of the aforementioned ground object, and supplies the aforementioned electrolytic current to it. 

[Claim 37] The polish method according to daim 33 which is made to approach or contact the front fece of the aforementioned ground object 
with whidi polar-zone material was supplied to the aforementioned electrolytic solution, and Is energized to the front face of the aforementioned 
ground obfe^ 

[Claim 38] The polish method accorcfing to daim 37 energized to the metal membrane formed in the aforementioned ground object whQe 
rotatng the aforementioned polar-zone material with the aforementioned abrasive tools and you made it displaced relatively to the 
aforementioned ground object 

[Claim 39] The polish method according to daim 37 of managing advance of polish of the aforementioned ground object based on the size of 
ttie e ectnc resistance behveen tfie aforementioned pdar-zone material and the aforementioned abrash^e tools which went via the front face of 
the aforementioned ground object 

[Clalrri 40] The polish method according to daim 34 of just electrifying the polish abrasive grain contained in tiie aforementioned abrasive 

material. 

[Claim 41] The polish method characterized by providing the following. The process which forms ttie passive state film which demonstrates the 
operation which bars the electrolysis reaction of the metal membrane concerned in the front face of the metel membrane formed in the ground 
object The process which the electrolytic solution Is made to intervene between the polished surface of conductive abrasive tools and the 
aforementioned metal membrane, and forces a pofished surface and a metal membrane concerned, and impresses predetermined voltage in 
between with the aforementioned abrasive tools and the aforementioned metei membrane. The process which removes alternatively the 
passive stete film on the heights which the polished surface of the aforementioned abrash/e tools and the metal membrane of the 
aforementioned ground object were made displaced relatively along with a predetermined flat surface, and were projected to the polished 
surface of the aforementioned abrasive tools among the aforementioned metel membranes by mechanical polishing of the aforementioned 
abrasive tools. The process whldi removes the heights of the metal membrane which tfie aforementioned passive stete film was removed and 
was exposed to the front face by the electrolytic-polishing operation by the aforementioned electrolytic solution, and carries out flattenino of the 
aforementioned metal membrane. 

[Claim 42] The polish method according to daim 41 that make the chemical-polishing agent which contains a polish abrash/e grain with the 
aforementioned electrolytic solution intervene between the aforementioned polished surface and ttie aforementioned metal membrane and the 
chemical machinery polish by tfie aforementioned polished surface and tfie aforementioned pofish abrash^e grain removes tfie aforementioned 
passive stete film alternatively. 

[Claim 43] The aforementioned passive stete film is tfie polish mettiod according to daim 41 which consiste of an oxide film which oxicSzed the 
front face of the aforementioned metal membrane. 

[Claim 44] The aforementioned passive stete film is tfie polish mettiod according to daim 41 wNch forms ttie film which consists of material 
whldi demonsfrates the operation which bars tfie electrolysis reactfon of tfie metal which constitutes ttie aforementioned metel membrane on 
the front face of ttie aforementioned metal membrane. 

[ClainMS] The aforementioned passive stete film is tfie polish mettiod according to daim 41 ttiat etectric resistance is high and a mechanical 
strengtfi is tower ttian tfie aforementioned metal membrane. 

[Claim 46] The pdlsh mettiod according to daim 41 which an electrode member is made to approach or contact ttie front face of tfie 
aforementioned metal membrane, and is energized to ttie aforementioned metal membrane. 

(Claim 47] The polish mettiod acoor<fing to daim 46 of managing advance of polish based on ttie size of tfie electric resistance between ttie 
aforementioned etectrode member and tfie aforementioned abrasive tools. 

[Claim 48] The polish metfiod according to daim 42 of just electrifying the polish abrasive grain contained in tfie aforementioned abrasive 
material. 
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DETAII^D DESCRIPTION 



[Detailed Descript'on of the Invention] 
[0001] 

[The technical field to which Invention belongs] this invention relates to the polish equipment and the polish method of carrying out flattening of 
the concavo-convex field accompanying the multilayer-interconnection structure of a.semiconductor device, and the manufacture method of a 
semiconductor device with mulb'layer-inteFconnection structure. 
[0002] 

[Description of the Prior Art] With high integration of a semiconductor device, and a miniaturization, reduction-izing of detailed-feing of wiring 
and a wiring pitch and multilayering of wiring are progressing, and the importance of the multflayer-intoroonnection technology in the 
manufacture process of a semiconductor device is Increasing. On the other hand, although aJuminum (aluminum) has been conventionally used 
abundantly as a winng material of the semiconductor device of multflayer-interconnection stnjcture. in order to suppress the propagation delay 
of a s^nal In the design nile below the latest 0.26-micrometer rule, development of the wiring process which replaced the wiring material with 
copper (Cu) from aluminum (aluminum) is performed briskly. When Cu is used for wiring, there is a merit that it is compatible in low resistance 
and high electromigralion resistance. In the process which used this Cu for wiring, a metal is embedded at the circuit pattern of the shape of a 
slot beforehand formed in the layer insulatfon film, for example, and it is CMP (Chemical Mechanical Polishing: chemical machinery polish). 
DAMASHIN which removes an excessive metal membrane and forms wiring by the method (damascene) The wiring process called method Is 
leading. Since etching [ of wiring ] becomes unnecessary [ this DAMASHIN method ] and the upper layer insulation film will also become flat 
naturally further, it has the feature that a process can be simplified Furthemiore, not only wiring but a contact hole is opened as a slot at a layer 
insulation film, and It becomes redudt^e [ a still larger wiring process J by the dual DAMASHIN (dual damascene) method which embeds wiring 
and a contact hole with a metal simultaneously. 

[0003] Here, an example of the wiring fonnation process by the above-mentioned dual DAMASHIN method Is explained with reference to 
drawing 32 - drawing 37 . In addition, the case where Cu is used as a wiring material is explained. First, as shown in drawing 32 , the layer 
insulatfon film 302 which consists of a sflicon oxide is fomied for example, by the reduced pressure CVD (Chemical Vapour Deposition) method 
on the substrate 301 which the impurity diffusion field which is not illustrated becomes from semiconductors, such as silicon currently formed 
suitably. Subsequently, as shown in drawing 33 , the slot 304 in which wiring of the predetemiined pattem electrically connected with the 
impurity diffusion field of the contact hole 303 which leads to the impurity diffusion field of a substrate 301 . and a substrate 301 is formed is 
formed using well-known photolithography technology and etching technology. Subsequently, as shown in drawing 34 , the barrier film 305 is 
formed in the front face of the layer insulation film 302 and a contact hole 303, and a slot 304. This banier film 305 forms material, such as Ta. 
"n, TaN, and TIN, by the well-known spatter. The banier film 306 is fomied in order to prevent that the material which constitutes wiring is 
spread in the layer insulation film 302. This is prevented, in order that especially Cu may have a large diffusion coefficient to a silicon oxide and 
a wiring material may tend to oxidize by Cu, case [ whose layer insulatfon film 302 is / like a silicon oxide ]. 

[0004] Subsequently, on the barrier film 305. as shown in drawing 35 , the Cu film 307 is formed so th^ the seed Cu film 306 may be formed by 
predetemiined thickness by the well-known spatter, and may be shown subsequently to drawing 36 , and a contact hole 303 and a slot 304 
may be embedded by Cu. The Cu film 307 is fomied by plating, CVD, the spatter, ete. Subsequently, as shown in drawing 37 , flattening of the 
excessive Cu film 307 and the banier film 305 on the layer insulation film 302 is removed and earned out by the CMP method. Wiring 308 and 
contact 309 are fonned of this, A multilayer interconnection can be fomied by repeating the above-mentioned process on wiring 308 and 
performing it . • 

[0005] 

[Problem(s) to be Solved by tiie Invention] By the way. In the multilayer-interconnection formation process using tiie above-mentioned dual 
DAMASHIN metfiod, in tiie process whrch removes the excessive Cu film 307 and the barrier film 305 by the CMP metfiod since removal 
performances witfi tfie layer insulation film 302, tiie Cu film 307, and tfie banier film 305 differed, disadvantageous profit of being easy to 
generate dshing, erosion (web ttiinning), a recess, etc. existed in wiring 308. When tiie large wiring 308 of width of face like about 100 
micrometers exists in ttie design mie of 0. 1 8-micrometer mie, dishing is ttie phenomenon of the center section of ttie wiring concerned being 
removed superfluously and cratering it. and as shown in drawing 38 . since the cross section of wiring 308 mns short if tiiis dishing occurs it 
causes poor wiring resistance. When comparatively elastic copper and aluminum are used for a wiring material, It is easy to geher^ this ' 
cfishing. As shown in drawing 39 , erosfon is ttie phenomenon in which a portion witti high pattern density whfoh is fonned in ttie range of 3000 
micrometers by tiie density whose wiring witti a widtti of face of 1 .0 mttcrometers is 50% will be removed superfluously, and since ttie cross 
section of wiring mns short if erosion occurs, it causes poor wiring resistance. As shown in cfrawing 40 , wiring 308 becomes tew on ttie 
boundary of ttte layer insulation film 302 and wiring 308. a recess is ttie phenomenon wWch can do a level difference, and since ttie cross 
section of wiring runs short also in titis case, it causes poor wiring resistance. Furttiemiore, it is necessary to remove efficientiy ttie Cu film 307 
and the bamer film 305, and it is required at ttie process whfch removes ttie excessive Cu film 307 and ttie barrier film 305 by ttie CMP mettiod 
tfial the pofish rate whk:h is ttie amount of removal per unit time shouW become 500 or more nm/min. Iff it Is necessary to enlarge ttie 
processing pressure force over a wafer and tfie processing pressure force is enlarged in order to earn ttiis polish rate, as shown in drawing 41 
It wiU be easy to generate Scrateh SC and ttie chemical damage CD on a wiring front face, tfiey will become it, and it will especially be easy to ' 
. generate witti elastic Cu and elastic aluminum. For ttits reason, when it became ttie cause of ttie fault of opening of wiring, short-drquit. and 
poor wiring resistance and ttie processing pressure force was enlaced, disadvantageous profit ttiat ttie yield of ttie above-mentioned dishing 
erosion, and a recess also became large existed. 

-I&Qe©J.LH^ft.tbj£jR«entis^ 

example, have multilayer-interconnection structure, such as vnmg of a semksonductor devfoe, by pofish, it can carry out flattening of ttie initial 
irregularity easily, and is excelfent in ttie removal effidency of an excessive metal membrane, and offers ttie polish equipment which can 
suppress generating of superfluous removal and tiie polish metfiod of metal membranes, such as dishing and erosion, and tiie manufacture 
metfiod of a semiconductor device. 
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(0007J 

(Means for Solving the Problem] The abrasive tools which the polish equipment of this invevitlon has a polished surface, and have conductivity, 
and an abrasive-tDols rotation maintenar)ce means to rotate and hold the aforementioned abrasive tods focusing on the predetermined axis of 
rotation, The rotation maintenance means which holds a ground object and is rotated focusing on the predetermined axis of rotation. The move 
positioning means which carries out move positioning of the aforementioned abrasive tools at the target position of the direction which counters 
the aforementioned ground object, A relath/e-dlsplacement means to make the polished surface-ed of the aforementioned ground object, and 
the polished surface of the aforementioned abrasive tools dsplaced relatively afong with a predetermined flat surface, It has an 
electrolytio-solution supply means to supply the electrolytic solution on the polished surfoce-ed of the aforementioned ground object, and an 
electrolytio-current supply means to supply the electrolytic cun-ent which uses the polished surface-ed of the aforementioned ground object as 
an anode plate, as\d flows from the aforementioned polished surface-ed to tfie aforementioned abrash^e tools through the aforementbned 
electrolytic solution by using tfie aforementioned abrasive tools as cathode. 

[0008] Moreover, it has the abrasive tools which have the poBshed surface which contacts while the polfeh equipment of this invention rotates 
all over the polished surface-ed of a ground object It is poftsh equipment which is contacted making the aforementioned polished surface rotate 
the aforementioned ground object, and carries out flattening polish. Have an electrolytic-solution supply means to supply the electrolytic 
solution on the aforementioned polished surface, and the aforementioned polished surface is equipped with the anode plate electrode and 
cathode electrode of the aforementioned ground object which can be energized to a polished surface-ed. Rattening polish of the polished 
surface-ed of the aforementioned ground object is carried out by electrolysis compound pofish which compounded electrolytic polishing by the 
aforementioned electrolytic solution, and mechanical polishing by the aforementioned polished surface. 

[0009J The polisfi method of this invention makes the electrolytic solution intervene, forces the polished surface of conductive abrasive tools, 
and the front face of the ground object with which die metal membrane was fomied in the front face or the Inner layer at least, use the 
aforementioned abrasive tools as cathode, and the front face of the aforementioned ground object is used as an anode plate. The electrolytic 
current which flows from the front face of the aforementioned ground object through tiie aforementioned electrolytic solution to the 
aforementioned abrasive tools is supplied You make it displaced relatively along vwth a predetermined flat surface, rotating both the 
aforementioned abrasive tools and the aforementioned ground object, and flattening of tiie metal membrane formed in the aforementioned 
ground object of the electrolysis compound polish which compounded the aforementioned electrolytic-solution **** electrolytic polishing and 
mechanical pofishing by the aforenrientioned polished surface is carried out 

[0010] Moreover, the process which forms the passive sfate film which demonstrates the operation which bars ttie electrolysis reaction of the 
metal membrane concerned in the front face of a metal membrane on which the polish method of tills Invention was formed in the ground 
object, The process which the electrolytic solution Is made to Inten/ene between the polished surface of conductive abrasive tools, and the 
aforementioned metal membrane, and forces a polished surface and a metal membrane concerned, and impresses predetermined voltage in 
betoveen vnih the aforementioned abrasive tools and the aforementfoned metal membrane, The polished surface of the aforementioned 
abrasive tools and the metal membrane of the aforementioned ground object are made displaced relatively along with a predetermined flat . 
surface. The process which removes alternatively the passive state film on tfie heights projected to tiie polished surface of the aforementioned 
abrasive tools among tiie aforementioned metal membranes by mechanical polishing of tfie aforementioned abrasive tools. It has ttie process 
which removes tfie heights of tfie metal membrane which ttie aforementioned passive state film was removed and was exposed to ttie front 
face by tfie electrolytic-polishing operation by the aforementioned electrolytic solution, and cames out flattening of tfie aforementioned metal 
membrane. 

[001 1 1 The manufacture metfiod of tfie semiconductor device of ttiis invention so ttiat ttie process whfoh fomns ttie slot for wiring for forming 
wirir^ in ttie Insulator layer formed on ttie substrate, and ttte aforementioned slot for wiring may be embedded The process which forms ttie 
passive state film whfoh demonstrates ttie operation which bars ttie electrolysis reaction of ttie metal membrane concerned in ttie front face of 
tfie process whfoh makes a metal membrane deposit on ttie aforementioned insulator layer, and ttie metal membrane deposited on ttie 
aforementioned insufator layer. The process whfoh mechanical polishing removes I process ] altematively ttie immobility film on ttie heights 
which exist in ttie front face of ttie aforementioned metal membrane produced by the embedding of ttie aforementioned sffot for wiring among 
ttie passh/e state films formed in the aforementioned metal membrane, and exposes ttie heights of ttie metal concerned on a front face, 
Electrolytic polishing removes ttie heights of ti^e metal membrane which earned out ( aforementfoned ] exposure, and it has ttie process which 
carries out flattening of tfie Irregularity of tfie front face of ttie aforementioned metal membrane produced by tfie embedding of ttie 
aforementioned slot for wiring. 

[0012] nnoreover, ttie electrolysis compound pof^h which compounded electrolytic polisN'ng and mechanical polishing for ttie excessive metal 
membrane to whk^h the manufacture metfiod of the semnonckictor device of ttiis invention exists on the aforementfoned insulator layer of ttie 
metal membrane to whteh flattennig of ttie aforementioned front face was carried out - It removes and has furttier ttie process whfoh forms ttie 
aforementioned wiring 

[0013] By tfie manufacture metttod of ttie semiconductor device of ttiis invention, a passive sfate film is fbrnied in tfie metal membrane which 
has irregularity in a front face, and tfie heights of a metal membrane are exposed to a front face by removing a passive sfate film mechanically. 
The heighte of tfiis metal membrane are altematively eluted by tfie electf-olytic action by ttie electrolytic solution by using tfie remaining passive 
state film as a mask. Consequentiy, flattening of ttie initial irregularity of a metal membrane is carried out Moreover, in case tfie metal 
membrane to which flattening of tfie initial irregularity was carried out is removed by electrolysis compound polish at high efffoiency, for 
example, wiring is formed, the excessive metal membrane which exists on an insufator fayer is removed by high efficiency. If an excessive 
metal membrane is removed and an insulator fayer is exposed, tfie electrolytic action of tfie portion will stop automaticafly and ttie mefal 
membrane embedded in tfie sfot for wiring formed in tfie Insufator fayer will not be removed superfluously. 
[0014J 

(Embodimerrts of tfie Invention] Hereafter, the form of operation of ttiis invention is expfained with reference to a drawing. 
The block dfagram 1 of polish equipment is drawing showing the composition of tfie polish equipment.concerning 1 operation gestalt of tfiis 
invention. Drawing 2 is tfie important section enlarged view of the processing head section of tiie polish equipment shown in drawing 1 . The 
polish equipment 1 shown in drawing 1 is equipped witfi tfie processing head section 2, the electrolysis power supply 61 , the contf-oller 55 that 
has tfie function which controls tfie polish equipment i whole, tfie slurry feeder 71 . and the electf-olytic-solution feeder 81 . In addition, altfiough 
not illustrated, polish equipment 1 is installed in a clean room, and tfie taWng-out close port whfoh carries out taWng-oul dose [ of ttie wafer 
cassette which held the wafer as a ground object ] is prepared in tfie clean room concerned. Furtfiermore, ttie wafer carrier robot which delivers 
a wafer between tfie wafer cassettes and tiie polish equipment 1 whfoh were carried in in ttie clean room ttirough this taking-out close port is 
installed between a taking-out close port and polish equipment 1 . 

'[oSTsn^e prdcessingliead^section 2Tioicls aBS^v^tooIsTmaiws^lFro and Isequipped wiffHiFIe^abrasive^ attaching part 1 1 hoFdng '* 
abrasive tools 3, ttie 2-axis positioning mechanism section 31 which positions tfie abrasive-tools attaching part 1 1 to tfie target position of Z 
shaft orienfations, and tfie X-axis move mechanism section 41 which is made to hold and rofate tfie wafer W as a ground object and moves to 
X shaft orienfations. In addition, tfie abrasive-tools atfaching part 1 1 corresponds to one example of ttie abrasive-tools rotation maintenance 
means of this Invention, ttie X-axis move mechanism section 41 corresponds to one example of ttie rofation maintenance means of this 
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invention, and a reiative-ciisplacemdnt means, and the Z-axis positioning, mechanism section 31 corresponds to one example of the move 
positioning means of this invention. 

[0016] The Z-axis positioning mechanism section 31 is connected with the Z-axis servo motor 1 8 fixed to the column which is not illustrated, 
and the supporting structure 12 and the main shaft motor 13, and has the Z-axis slider 16 with which the screw section screwed in ball screw 
shaft 18a connected to the Z-axis servo motor 18 was formed, and the guide rail 17 installed in the column which holds the Z-axis slider 16 free 
[ movement to Z shaft orientations ], and which is not illustrated 

[0017] From the Z-axis driver 52 connected to the Z-axis servo motor 18, drive current is supplied and the rotation drive of the Z-axis servo 
motor 18 is earned out Ball saew shaft IBA is prepared along die cfirection of Z shaft orientations, an end is connected to the Z-axis servo 
motor 18. and the other end is held free [ rotation ] by the attachment component prepared in the column which the above does not illustrate. 
Thereby, tfie Z-axis positioning mechanism section 31 carries out move positioning of the abrasive tools 3 held at tfie abrasive-tools attacWng 
part 1 1 by ttie drive of the Z-axis servo motor 1 8 in tfie arbitrary positions off Z shaft orientations. Positioning accuracy of tfie Z-axis positioning 
mechan^m section 31 is made into the resolution of about 0.1 miaometers. 

[0018] The wafer table 42 on which the X-axis move mechanism 41 acts as the tea king of the wafer W, The supporting stmcture 45 held free 
rotation of the wafer table 42 ] and the drive motor 44 which supplies the driving force which rotates the wafer table 42, The belt 46 which 
connects a drive motor 44 and the axis of rotation of the supporting structure 45, The processing pan 47 prepared In tfie supporting structure 
45, and the X-axis slider 48 witti which a drive motor 44 and the supporting structure 45 were installed, It has the X-axis sewo motor 49 by 
which the pedestal was carried out to the stand whk^h is not illustrated, ball screw shaft 49a connected to ttie X-axis servo motor 49, and 
movable member 49b in which tfre screw section which connects witfi the X-axis slider 48 and is screwed In ball screw shaft 49a was fomied 
[0019] The wafer table 42 adsorbs Wafer W for example, by the vacuum adsorption means. The processing pan 47 is formed in order to collect 
the used electrolytic solution and liquids, such as a slurry. A drive motor 44 can be driven by supplying drive current from the table driver 53, 
and the wafer table 42 can be rotated at a predetermined rotational frequency by controlling this drive current By ttie drive cun-ent supplied 
from tfie X-axis driver 54 connected to the X-axis ser/o motor 49, ttie X-axis sen/o motor 49 carries out a rotation drive, and the X-axis slider 48 
drives it to X shaft orientations ttirough ball screw shaft 49a and movable member 49b. At ttiis time, the speed control of X shaft orientations of 
the wafer table 42 becomes possible by controlling tfie drive current supplied to the X-axis servo motor 49, 

[0020] Drawing 2 is drawing showing an example of the internal structure of the abrasive-tools attaching part 11. The abrasive-tools attaching 
part 1 1 is equipped witfi abrasive tools 3, tfie flange material 4 holding abrasive tools 3, ttie supporting structure 1 2 held free [ rotation of the 
flange material 4 ], ttie main shaft motor 13 which is connected witfi main shaft 12a held at tfie supporting structure 1 2, and is made to rotate 
ttie main shaft 12a concerned, and the cylinder equipment 14 formed on tfie main shaft motor 13. 

[0021] The main shaft motor 1 3 consists of a direct drive motor, and Rota which tfiis direct drive motor does not illustrate is connected witfi 
main shaft 1 2a held at tfie supporting stiucture 1 2. Moreover, tfie main shaft motor 1 3 has tfie breakttirough by which piston rod 1 4b of cylinder 
equipment 14 is inserted in a core. The main shaft motor 13 is driven by tfie drive current supplied from the main shaft driver 51. 
[0022] The supporting structure 12 is equipped witfi tfie pneumatic bearing, and holds main shaft 12a free [ rotation ] by ttiis pneumatic bearing. 
Main shaft 12a of tfie supporting stiucture 1 2 also has ttie breaktfirough by which piston rod 14b of cylinder equipment 14 is Inserted in a core. 
[0023] The flange material 4 is formed from tfie metallic material, it connected witti main shaft 12a of ttie supporting structure 12, tfie bottom 
was equipped witti opening 4a, and abrasive tools 3 have fixed to soffit side 4b. The upper-limit side 4c side of ttie flange material 4 is 
connected wfth main shaft 1 2a held at the supporting stiudure 1 2, and also rotetes tfie flange material 4 by rotation of main shaft 1 2a the 
conductive energization by which upper-limft side 4c of tfie flange material 4 was prepared In tfie side of tfie main shaft motor 13 and the 
supporting structure 1 2 - it is in contect with tfie energization brush 27 fixed to ttie member 28, and tfie energization brush 27 and tfie flange 
material 4 are connected electrically 

[0024] It is fixed on ttie case of ttie main shaft motor 13, cylinder equipment 14 contains piston 14a, and piston 14a drives it to one sense of ttie 
arrows A1 and A2 by ttie pneumatic pressure supplied for example, in cylinder equipment 14. Piston rod 14b is connected witti ttiis piston 14a. 
and piston rod 14b passed along tfie center of ttie main shaft motor 13 and ttie supporting structure 12, and has projected from opening 4a of 
tfie flange material 4. tfie nose of cam of piston rod 14b - press - a member 21 connects - having tfiis press ~ tfie member 21 is 

connected in tfie predetermined range to |Mston rod 14b by ttie connection mechanism in which posture change is possible press - ttie contact 
of a member 21 is attained at tfie periphery section of opening 22a off ttie electric insulating plate 22 arranged in ttie position wNch counters, 
and ft presses an electric insulating plate 22 by tfie drive to the arrow A 2-way off piston rod 14b 

[0025] The breaktfirough is fomned In the core of piston rod 14b of cylinder equipment 14, tfie energization shaft 20 is inserted Into a 
breaktfirough, and it is fixed to piston rod 14b. up to ttie rotary jomt 15 whksh ttie energization shaft 20 is fomned from a conductive material, 
and ttie upper-limit skte penetrated piston 14a of cylinder equipment 14, and was prepared on cytinder equipment 14 - being extended 
a soffit side - piston rod 14b and press - tfie member 21 was penetrated, even ttie electrode board 23 is extended, and It oonneds witti ttie 
elecfa-ode board 23 

[0026] The breakttirough is formed in ttie core and ttie energization shaft 20 serves as a supply nozzle witti which ttiis breakttirough suppOes a 
chemical-porishing agent (slurry) and ttie electrolytic solution on Wafer W. Moreover, ttie energization shaft 20 has played ttie role whk:h 
connects a rotary joint 1 5 and tfie electrode board 23 electri'cally . 

[0027] The rotary joint 1 5 connected to the upper-limit section of ttie energization shaft 20 is etedricalty connected witti ttie plus pole of ttie 
electrolysis electrode 61 , and ttiis rotary joint 15 maintains ttie energization to tfie energization shaft 20, even if the energization shaft 20 
rotetes. That is, even if ttie energization shaft 20 rotates, ttie potential of plus is impressed from ttie etectrolysis electrode 61 by tfie rotary joint 
15. 

[0028] the metal membrane which ttie electrode board 23 connected to tfie soffit section of tfie energization shaft 20 consists of a metallic 
material, and is espedally fonned in Wafer W - ** - it is fomied witfi tfie metal an upper surface side hokis tfie electrode board 23 to an electric 
insulating plate 22 - having -****- tfie periphery section of tfie electrode board 23 - an electric insulating plate 22 - fitting in - - an 
undersurface side - a saub - the memt>er 24 is stuck 

[0029] tfie bottom view in which drawing 3 (a) shows an example of tfie structure of tfie electrode board 23 here - it is - drawing 3 (b) - the 
electrode board 23, and tfie energization shaft 20 and a scrub - it is the cross section showing physical relationship witti a member 24 and 
insulating member 4 As shown in drawing 3 (a), circular opening 23a is prepared in tfie center section of ttie electrode board 23, and two or 
more slot 23b extended to racfial [ of ttie electrode board 23 ] focusing on ttiis opening 23a at a radial is formed. Moreover, as shown in drawing 
3 (b), fitting fixing of tfie soffit section of ttie energization shaft 20 is carried out at opening 23a of tfie electrode board 23. tfie slurry and tfie 
electrolytic solution which are supplied by considering as such composition tfirough supply nozzle 20a fonned in ttie core of ttie energization 
shaft 20 - stot 23b - leacfing - a scrub - it is spread al i over a memb er 24 namely, the electrode board 23, apd Memrgjzafon , . 

soxiB'-'suppiTrio^e'?^^ a slurry anif^e electrolySc soludoiniwere formed in tfie core of tfie energization shaft 20 while a member 

24 and insulating member 4 rotated - leading - a scrub - if tfie top side of a member 24 is supplied - a scrub - a slurry and tfie electf-olytic 
solution spread In ttie whole top s\6e of a member 24 in addtion, a scrub - supply nozzle 20a of a member 24 and tfie energization shaft 20 
corresponds to one example of the abrasive material supply means of tfiis invention, and an electrolytic-solution supply means Moreover, the 
electrode board 23, the energization shaft 20, and tfie rotary joint 15 correspond to one example of tfie energization means of ttiis invention. 
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(00301 the scrub stuck on the inferior surface of tongue of the electrode board 23 - a member 24 absorbs 

Lnd is fom^ed from the material which can make a bottom side pass these from a top SKte -"oreover m« s^b " « ^^ber 24 b to^^frT 
the material of the shape of a soft brush, sponge-like material, porosity-like matenal. etc. so that the field which counters Wafer W f^be *e 
?rSLcontactsV^rWandcanies«rtLscn,bof.hewaferWandawaferWf^^^ 

example, the porosity object which consists of resins, such as a ufeltiane resin, melamine resii. en epoxy resin, and a polyvinyl aoelal (PVA). 

SJ^tr more connecbon with this electric insulating plate 22 the electric insulating plate 22 is loaned from ins"'^«"9 'I'f'^- f ^ 
ceramics, and cylindrical - the member 26 connects with main shaft 1 2a of the supporting stnjcture 12 connection - the mernber 26is 
arranged al equal htervab from the medial axis of an electric insulating plate 22 in the predetermined radius position. 
nTemenll tomain shaft 12a of the supporting structure 12 For this reason, an eleclric insulating plate 22 is movable to fte shaft onentatons 
^*ai 12a moreover - between relelc insulating plate ^ and main shaft 12a - each connection - corresponding to the member 
26 it connects by the elastic member 25 which consists of a coil spring .„u wr 

S32] if high-pressure air is suppfied to cyfinder equipment 14 and piston rod 14b is dropped to the sense of an anow A2 by enabhng 
mov Jnent of In electric insulating plate 22 to main shaft 12a of the supporting structure 1 2. and ccnsidenr^ as fte <=«"^";f"* 
connects an electric insulating plate 22 and main shaft 12a by the elastic member 25 - press - a member 21 - the stability of an elastc 
^^^S?^--o^P^r- an etectric insulating ^ 

SfT-p^^ure ^ frornlhis stale to cylinder e«Mpment 14 is stopped - the stability of an elastic member 25 - an electnc insulatmg plate 22 - 
going up - this - a scrub - a member 24 also goes up . ^ , „ , j -. >u„.^ „. » .„hooi 

[OOMl Lasive tools 3 have fixed to amwiar soffit skte 4b of the flange material 4. These abcasive toote 3.are Jomwd in ttie shapeof awheel, 
^deiuip the soffit side with annular polished suHace 3a Abrasive tools 3 have condudMiy and form rt with the material 
comparaBvely preferably, for example, the carbon in which the binder matrix (binder) itself h« conducjv,^- or it can fomi lr«n 
obS^ich consists of resins, such as a urelhane resin containing conductive material, such as a sintered copper and a metal «n>pound^^^ 
milamine resin, an epoxy resin, anda polyvinyl acetal (PVA) Thedirectfiteof theabraave Uk,Is3« caiT«doutto«te 4wh«h 
has conductivily. and they are energized from the energizatton brush 27 in contact with the flange "Atonal 4. nameh^me conduct^ 
energization preyed in L side of the main shaft motor 13 and the supporting stnJCture 12 - a n«mber 28 

minus pole of thHlectrolysis power supply 61 - having - energization - the energization brush 27 formed in the member ^- "PP»j"nrt^ide 
4c of the flange material 4 - contacting - - thereby - abrasive tools 3 - the electrolysis power supply 61 and energization - it connects 
eleclricallv throuoh a member 28, the energization brush 27, and the flange material 4 ^ . . . 

roSrSabrasltools3areshownindrawing4.polishedsurface3aindinesa»thert^^ 

of an Attachment component 1 2 as well as the inclination of pofished surface 3a inclines to tl» prinapal ptoie of ^^-^^^^-^^ 
minute inclination of main shaft 12a can be made by adjusting the installation posture to the Z-axis sBder ^^^^^^^9^^ 
Thus when the mecfial axis of abrasive tools 3 inclines at the minute angle to the pnncipal plane of Wafer W aid f^?°^^^^^ . 
abrade tools 3 is forced on Wafer W by the predetemiined processing pressure force F. the efficiency operation fieW 8io the W of 
polished surface 3a turns into a field of the shape of a straight line extended to radial | of abrasive tools 3 1. as shown m drawing 4 . For tl^K 
^n in case Wafer W is moved to X shaft orientations to abrasive tools 3 and polish descent is perionned. white moving to drawing 5 (b) 
from the state of drawing 5 (a), the area of the efficiency operation field S serves as abbreviation regulanty. ^^^^.^'^'T^ ^ 
concerning this operation torn,, make a part of polished surface 3a of abrasive tools 3 act on the front face of Wafer W partially, the front face of 
Wafer W is made to scan the effective operation field S uniformly, and the whote surface of Wafer W is ground uniformly. . . ^ . 
100351 The electrolysis power supply 61 is equipment which impresses predetemiined voltage between above-menttoned rotary joints \S and 
Energization brushes 12 impressing voltage between a rotery joint 15 and ttie energization brush 12 - abrasive toote 3 and a scrub - the 
potential difference occurs between members 24 Preferably, voltage is outputted in the shape of a pulse a fixed period, for exampte. not the 
^tam voltage power supply that always outputs fixed voltage but the DC power supply which built in the switching r^ulator «rcurt are used 
for the etectw^is power supply 61. Specifically, pulse-like voltage is outputted a fixed period and tt« power f^PP^V .'^^/'^^^ 
suitably is used for pulse width. As an exampte. output voltage used what 2-3A. and pulse width can change [ DC150V and a peak ou^ 
ctarent 1 into 1 2. 5 10, or 20 or 50 mfcroseconds. It considers as the voltage cutout of the shape of a pulse with the ^e shwt widft of lace 
for maMng veri small the etectrolysis elution volume per one pulse. That is. the sparit discharge by sudden change of the electnc resi^ce 
Started «*en electric discharge, air bubbtes. particte. ete. by the sudden change of the distent between etectrodes seen when rt <»nt^;»« 
S^ty of the metal membrslne fomied in tfie front face of Wafer W. intervene eto is effective in order to carry out huge elution of the shape 
ofksudden crater of ametel membrane to prevention or the continuation of a small thing suppressed as much as P°^'ble. Moreover ^ 
compared with the output current, since output voltage is comparatwely high, a certain amount of margin can be set as a setup of the distan<» 
beM^ etectrodes. That is. even if the dfelanoe between etectrodes changes somewhat, since output voltage is high, current-value change is 

S The etectrolysis power supply 61 is equipped with the ammeter 62 as a current detection means of this invention, in prder that this 
Sterl2may«2«yourth6 mS<tor of tteelectrolyflc current which flows to the etectrolysis power supply 61 , it is ^epared. ande^f 
currentvaluesignate wWch carried out the monitor is outputted to contra 55. Moreover, the etectrolysis power supply «l,«.«I"'PP^jr**f 
ohm^er 63 ^ a resistance detectfon means of this invenffen. in order that this ohm-meter 63 may carry out ttte monitoring of *e e^^c 
tetween the abrasive tools 3 and the etectrode boards 23 which went via the front face of Wafer W based »n the «^rertwh^ 
to the electrolysis power supply 61 . it fe prepared, and it outputs 63s of etedrio resistance value signate which earned out monrtonns to contra 

S»71 The sluiry feeder 71 suppHes a slurry to supply nozzte 20a of the above-mentfoned energization shaft 20. The th&ig whi^ ma^ the 
Sn which has as a slurry oxidizhg power which used a hydrogen peroxide. Iron nitrate, ttie potassium lodate. eto as ttie base as an 
object for polish of a metal ..Membrane contain an aluminum oxide (alumina), a cerium oxide, a s.l»a. a 9^»^,^o^.^to. ^ aj^ 
abrasive g>^n is used. Moreoirer. a polish abrasive grain is just beforehand etectriffed. in order to improve dispersibility and to hold a collonJal 

ms] The electrolytic-solution feeder 81 supplies the etectrdytte solution EL to the proeesang head sedion 11 . ^be «le^°[y»« ^olu^^ EL fe 
a solution which consists of a solvent and a solute separated in ion. As this etectrolytic solution, the solution which adjusted the reducing agent 

to lt»e nitrate or ttie chloride system can be used. ..^ « ^ . ^ ,- i... a. i...!..^ 

[0039] A controller 55 has the function which controls the whole polish equipment 1. speciffcal^f OJtput Sis of coidrol si^ to the mflnsteft 

driver 51 and the rotational frequency of abrasive tools 3 is controlted. OuSutSgsofconagLs^^^ 'beZ-ads dwer S2,,a|g.eg!alteg9!m — 

-4Sf^sKaron^6ons^abTl.vi^ 
of Wafer W is controlled, 54s of control signals is outputted to ttie X-axis driver 54. and speed control of X shaft onentaHons <»»Wafer W is 
performed. Moreover, a controller 55 controls operation of ttie etectrolytic-solution feeder 81 and ttie slurry feeder 71 . and controls «ie 
. electrolytic solution EL to ttie processing head section 2, and supply operation of Slurry SL. . 1. «^ 

[00401 Moreover, a controlter 55 can Control ttie output voltage of ttie etectrolysis power supply 61 , ttie fre<jjency of an output pulse, ttie widtti 
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somat the electrolytic current obtained from 62s of current-value signals '^"T** 'f^f^^S; ™^ ejs of current-value signals and 

10041] An operator inputs various kinds of data, or the control panel 56 connected to the controller 55 <i8plays.62s of current vanie signals an 
63s of elaclric resistance value signals wfiich carried out monitoring . h„ ahove-mentioned polish 

iSrJl'^J^XS^ state where drawing 6 dropped abr^K^e tools 3 to Z shaft orientations in polish equipment 1 . 

contact here, drawing 7 is an enlarged view in the circle C of drawing 6 . and drawing 8 ,s an 

in the direct electrolytic solution EL by making the distant b<rtj««l^^«is« d l«8^ 

verv small current i2 becomes large, and a metal membrane MT wiO cany out the siBtece course of rwat eiectroiyno cuTOnis. ror ^ 

Tv^oS^ Sluny SL Since fte poTish equipment 1 of the above-mentioned composition can onnd a metel membraneby <»n^ou^ 
LZSSn ^fr^ MfeNng and chemi«l machinery polish, it can remove a metal membrane in high efficiency far compared w*. the 
^,^^iiS^ySa^1^in«y polish « mech^ical polishing. Since the high poOsh rate to a metal membrane is obboied. It 
SSSSe to S^e^^ li^^g^res^^^ force F ov^ ^ wafer W of abrash,e tools 3 compared with tt« polish equipment 
cS^^fl^mlcal madWneiy polish or mechanical polishing, and generating of dishing and erosion can be suppressed 
SK^^knXpiSj the wiring formation process by the dual DAMASHIN method of the s«P«ondiKtor 

" 9 Firet it b TEOS (tetraethykxthosfflcalB) considering the layer insulation film 102 which consists of a silicon oxide (Si02) as for 

a sou-!Sy a iIL^T^^ the i4"rity iffusion field which is not illustraled is suitably formed, for example. 
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• .j,.^ir,nin If uses and forms bv the reduced pressure CVD (Chemical Vapour 
eor«isls of semiconductors, such as sDicon. as shewn m ^^^S^" " '^^^^^^ of the predetermined pattern etedrically 

(^aon) method Sul«ec»iently. as shown .ndraw»,g^^^^ 

103, and the slot 104 for wirng. This barrier tilm 305 is PVU .JL. 4>out I5nm thickness. The barrier film 305 is formed in 

tt,e sputtering system^e vacuum evaporation system, eta 

ordertoprevent that the material wHchcons^ 

£Sifefo^edbyabout150nm thickness by the wet^ 
stoUor wiring and a contact hde. the seed film 106 « forme^ 

, the metal membrane 107 which consiste of copper is '"J™*^. ''^^^^^ by electrolysis plating or the electroless 

r45rmi:s:^^"r.::?s^vK^^ 

?i«3)Here.drawlng1Sisthee„,argedviewofJec^ss^^^^^ 

Uich the metal membrane 107 was formed on the ^^^^^^J^^ and the slot 104 for wiring. Although the above 

irregularity with a height of about 600nm has '^""^^^J'"^^^^^'^^^^ membrane 107 which exists on the layer 

process is peifomied in the same process as usual, it if j^"^*^ machinery polish but by electrolysis 

•lecfrolysls reaction of the metal (copper) which constitutes a metal •"^"r!"*^ front face Of a metal membrane 107. and fomis an oxide 
JLl fommdon method of the passive state film 1 08 appl«s^ o»d»r ^^^^^^^^^^^ passive state film 1 08. 
film in It When the metal which constitutes a metal membrane 107 'V^^'^^^^'^l L — water soSTh. an oil film, an 
Moreover, it fe also possil^te fo form in the front face of a me^^^ 

antioxidlzing film, the film that «ns«te of a^^i^^^'i^^^^StTfirioa ^gli ^l^cially the kind of passive state film 108 is not 
Kl^y-PO----ofth«i^wention.on,y*^^^^^ 

Litemalively (process PR 5). Above •^''^.^q^'^t^Ve'Ti d e^T^^^^^ ^K-lish abrasive grain of an alumina, a siBca. and 
high polish rate to copper is used for the slurry SL ^ b« "^^^"^^^^ i^^. etc. as the base is used, first, the 

amanganesesysteminthesolutionwh.chusedaMr^^^^^ 

abrasive tools 3 which rotate while carrying out chuctang of the '^^'"^^J'^' , orfentatfons. Wafer W is made to contactor 
electrolytfc solutfon EL and Sliiny SL «jn Wafer W ^^J^^^^^'Z^ TJZ ^^^^^ng is perfomied Moreover, a 
approach. Wafer W is moved to X shall onentations by the P;^^"™"^';^^^^^ ^ by making a minus pole and the electrode board 

srsTi^r^^'r^t^e^ja^^^^^ 

fte24neighbort,ood.anddrawin8 1818 the «n«^h^diag^^^ 

drawing 17 - as - a scrub - a membw - n the 24 "«'9^^;^-^^^^^^ ^J^t ImemZ 24 - passmg - a scrub - It is supplied on 
electrode board 23- havha - StujOfSLandth.^ectr^^^^^ ,07 to the inside of the 

Wafer W from the whole surface of a member 24 Elution of me copper ^-Kn °onsin^ suppressed in order not to 

Ltrolytic solutfon EL has the passive s^fibn 10^^ 

receive the electrolytic adfon by the electrolylic soluton EL For ^ '^f*^-^®^^^^ stabifized tow Drawing 25 is a graph wftich shows an 

r K'::S;?sL Of currentvalueshowj " J^^^^:,rer S^^^^^ S-""y f« example, is 

10057] a scrub - acxoraig to rotabo,, of a member^ 

mechanically removed from the passive ^'f "'"J?V'^J?;Kt wWch ^ists of an aluminum oxide On the other hand, as shown in 
107, by the mechanical removal operatton of the pohsh ''^l^'^'lJ^.T^^ in a metal membrane 108 by a mechanical removal 
dra,;^g 18 , in the abras-v^tools 3 neighborhood, the P^^""".^""^;^^ pj r^^^ a high portfon. 
operatton of abrasive tools 3or mechann^l "P^^jL'^ P^^jJ^^ as shown in 

rrsSLt^ n^rnbrane 107 exposed to a front fe^^^ 

UhL 1 outorop (process PR 5). As ^ opers^o"°' £lS^SSi fSTlM w^-^°ved constillita a m^ membrane 107 
he^hts of the metal membrane 107 which is the P°^°" fr"'";^'^**^^^^^ the minus electron e in a metal membrane 107. 

vKir^^rusr^rnrcuSir^r^^ 

Umpared with the passiv^tate film 108, an jntens-ve ^l^f "^^^-XnlTS,^^^^ difference tit the abrasive tools 3 as the 
accTrated. Moreover, in order to energae ttirough the «'«*«;^J°^^;3^^^ rwTicMte «»where an electric resistance value is l«»er 
metal membrane.107 and cathode as an anode fi^^-*^^"^^^^^ J H there tea difference, (the distance 

flows in between very much becomes I the distance between electrodes ] short greany. ror . . . 
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between electrodes is [ the portion high in the heights of a metal membrane 107 ] shorter, and electric resistance is low) of the inter-eleclrode 
distance by the irregularity of the metal membrane 107 as cathode to the abrasive tools 3 as cathode, efficient flattening to which ehjtion speed 
becomes large at high order will advance from the difference in current density. At this time, in drawing 25 , as shown in Pi. the current value in 
which the above-mentioned ammeter 62 canied out the monitor begins to go up. Compared with mechanical flattening, as for tfte heights of a 
metal membrane 107. flattening is far canied out to high efficiency by such operation. 

[0061] The front face of the metal membrane 107 which alternative electrolysis compound polish completed by it until flattening of the heights of 
a metal membrane 107 was carried out nearly completely by the above-mentioned operation turns into a compound side of the new field of the 
copper from which the heights of the passive-state film 108 which remains into the portion which was the crevice of a metal membrane 107, 
and a metal membrane 107 were removed, as shown in drawing 20 . 

[0062) Then, as shown in drawing 21 , the electrolysis compound polish which the electrolytic action by the mechanical removal and the 
electrolytic solution EL which are performed on the front face of tiiis metal membrane 107 by the polish abrasive grain PT in abrasive tools 3 
and Slurry SL compounded advances (process PR 7). As the mechanical strengtii of tiie passive-state film 108 which remains at this time was 
mentioned above, when electrolysis compound pofish of the passive-state film 1 08 is carried out compared with a copper new field for a low 
reason, it is mainly removed by the mechanical woric. the copper front face in the bottom of it is exposed, and an electrolytic action increases in 
proportion to the area. When full removal of th© passive-state film 108 is carried out. the surface area of the copper which constitutes a metal 
membrane 107 serves as the maximum. After the current value to which the current which could come, simultaneously acted as the monitor 
with the ammeter 62 went up from th© position of PI in drawnig 25 goes up with removal of the passive-state film 108. when P2 from which a 
copper surface area senses as th© maximum shows it. It turns into maximum. According to th© process so far, flattening of the Initial In-egularity 
of th© front face of a metal membrane 107 is compteted. 

[0063] Thus, sine© ©(©ctrolysis compound poBsh of this operation form is th© polish electrochemically aided with the polish rate, it can be 
ground by the low processing pressure fore© compared with the usual ch©mlcal machinery pofish. Even if it compares tfiis as simple 
mechanical polish, it is very advantageous in respsct of r©duction of a scratch, a l©v©l diff©r©nc© r©li©f p©rformanc©, dishing, reduction of 
erosion, etc. Furthermor©, It is very advantageous, when mechanical strength uses for th© layer insulation film 102 the low dielectric constant 
film of an organic system and porosity low dielectric constant Insulator layer which ar© ©asy to b© d©slroy©d in th© tow usual chamical 
machinery polish, since it can grind by the low processing pressure force. 

[0064] If electrolysis compound polish of the above-mentioned metal membrane 107 advances and the excdssiv© m©tal membran© 107 is 
removed, as shown in drawing 22 , the barrier film 105 will b© ©xposed (process P8). At this time, th© cun'©nt in which an ammeter 62 acts as a 
monitor takes maximum from tii© tim© of th© passive-state film 108 on the metal m©mbran© 107 shown by P2 of drawing 25 baing remov©d 
altogether, and it takes the value of abbreviation regularity until th© baniar film 105 shown by P3 of drawing 25 is ©xpossd. If th© barri©r film 
105 is ©xposed, when material, such as Ta, Ti, TaN, and TiN, is us©d, th© cun-©nt valu© which acted as th© monitor with th© annm©l©r 62 from 
the time of the electric resistance showing by P3 which exposure of the barrier film 105 of drawing 25 starts since it is targ© compar©d with 
copper will begin to fall, for example. In this state, it is in tfie state where tiie copper film (or an ununiformity of a metal mambran© 1 07 remains, 
and pofeh processing is stopped in this state. As shown in P4 of drawing 25 , a controller 55 judges that cunent valu© fell to th© pr©d©tennined 
value, and a halt of tiiis polish processing stops polish operation of polish equipment 1 . 

[0065] Subsequentiy, the barrier film 105 is removed (process PR 9). In \he process whfeh removes this barriar film 105, to th© baniar film 105 
formed to tiie metal membrane 107 which consists of above-mentioned copper from material, such as not til© sluny SL witii a high polish rate 
but Ta, TaN, Ti. TiN, etc.. a pofish rat© is high and uses the sluny SL with a low polish rat© to a m©tai m©mbran© 107. That is, th© s©l©ction 
ratio of th© polish rate of th© banier film 1 05 and a metal membrane 107 uses the biggest possibi© slurry SL 

[0066] Furthermore, from a viewpoint vA\\ch suppresses generating of dishing by the exaggerated pofish, and erosion, output voltage of th© 
electrolysis power supply 61 is made smaller than the above-mentioned process, and polish removal of tiie barrier film 105 is performed. 
Moreover, it is desirable to also make the processing pressure force of abrasive tools 3 smaller tiian tine above-mentioned process. mor©ov©r. 
th© monitor of the electrolytic current by tiie above-mentioned ammeter 62 if making small output voltage of ttie electrolysis power supply 61 
and the barrier film 105 are removed, since tii© layar insulation film 102 vinll b© ©xposed to a front face and tii© valu© of an el©ctrolytic curr©nt 
becomes small - replacing vkoth - the abov©-m©ntion©d ohm-m©ter 63 - a scrub - it acts as th© monitor of th© el©clric r©sistanc© b©tw©©n a 
member 24 and abrasive tools 3 

[0067] Removal of the bam*er film 105 exposes the layer insulation film 102 on a front face, as shown in dravring 23 (process P10), since there 
are no metal membrane 107 and banier film 106 for energizing on a front face as an anode plate in a part for tiiis outcrop as shown in drawing 
23 , yNhen the layer insulation film 102 is exposed - a scrub - energization by tfie member 24 is intercepted and ttie electrolytic action for tiie 
outcrop of tiie layer insulation film 102 stops At this time, the electric resistance value which acted as the monitor with tiie ohm-meter 63 begins 
to increase. 

[0068] Here, like the case of level difference relief of the heights of tiie above-mentioned metal membrane 107, instead of the passive^te film 
108, concentration of tti© current density to tiie residual portion of a metal membrane 107 starts tiie barrier film 105 as a portion with high 
electric resistance, and elution removal of tiie residual portion of a metal membrane 107 Is alternatively carried out between parts for the 
portion into which a metal membrane 107 remains, and the outcrop of the banier film 105. Into tfi© portion which th© ©l©ctrolytic action stopp©d, 
only the mechanical material removal operation by abrasive tools 3 and Sluny SL worics actively, 

[0069] By til© way, in th© usual chamical machinery polish, tii© polish rate salectiori ratio to tiie ban^ier film 105 and tiie layer Insulation film 102 
of a metal m©mbran© 107 tends to bo ©niarged as much as possible, and it is going to secure the cfimensional accuracy of tiie upper surface of 
til© layer insulation film 102 by using the rate difference as a margin. For tiiis reason, dishing of a metal membran© 107 has composition which 
is not avokted. Moreover, although dishing can be lessened to some ©xtent if a selection ratio is set up low. a dimensional accuracy is 
generated when r©moval of th© barri©r film 105 and a m©tal m©mbran© 107 is not enough in order to be dependent on the homog©n©ity of th© 
amount distribution of removal wittiin a wafer side. For fhas reason, in order for the barrier film 105 and a metai membran© 107 to prov©nt tii© 
undershirt polish which is in tii© state which remalnad on th© upp©r surfac© of th© layer insulation film 102, the exaggerated polish for the 
ununiformity within a fieki of tti© amount of removal is n©©ded. and aggravation of the erosion by tiiis exaggerated polish Is not avoWed in 
essence. On the other hand, with this operation geslalt, if tiie homogeneity within a fieW of Wafer W is secured to some extent, high efficiency 
removal will be carried out because an electrolytic action works into the r©sidual portion of ttie barrier film 105 which remains on the layer 
insulation film 102. or a metal membran© 107. and ©hjtion wiH stop from a part for tiie outcrop of the layer Insulation film 102. For this reason, 
ttie dimensfonal accuracy of tti© lay©r Insulation film 102 is secured automatically, and ganeratinjg of dishing and erosion is suppressed 
[0070] Who© th© barri©r film 1 05 fonn©d from mat©ria!. such as Ta. TaN. Ti, and TiN. as mantionod abov© is completely removabla^ g©n©rating 

of dishing by tiie exaggerated pofish and erosion c an b e s uppressed. Moreova r^ although current value fe low and f^ spead b^Qom^ : „ 

sibw"5y selBnp^ absolutely in the removal process of th© barrier film 105 m©ntion©d abov© If there ^© few m©tal 

membranes 1 07 whk;h th© thicknass which remains baoomes from tti© copp©r film of th© r©sidu© of an un©v©n portion Th© barrier film 105 is 
mad© few to tiie grade which can disregard the absolute value off dishing and erosion though ttie amount of removal of ttie banier film 105 itself 
is small since it is thin compared with a metal membrane 107, and ttiere are variation and ah ununifomiity m tills process, and can also shorten 
tiie processing time. Furttiermore, since tiie pofish mettiod concerning ttiis operation gestalt is compound processing to which ttie 
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eleclrochenucal operation was added in addition to mechanical polish, also mechanically, as for the front lace which carried out flattening, a 

^flu'^rre^rie.. Wiring forma«on. « completed by the electric resistant value based on '^'e ^l-^-^^- -lue 

Eaa^the^or with the olim^neter 63. the process which removes the barrier film 105 f f"'^(P"^^^ /"^J^^^^^^^ 

l^es the value of an electric resistance value, and stops processing operation of polish equipment 1 . In ^f^^'^^^^f^^^'^^ 

'to^ 3 on the front face of Wafer W. for example, passing about 100 micrometers of tops «i fte stale ( having added 

Sbre ending polish processing, mechanical polish cannot be performed but the ^o'^^^^''^^^^!^^^'^^^^ '^^^^^ 

action can be fonned Thereby as shown in drawing 23 . finally into the layer insulation film 1 02. winng 109 and ^"'f JL ^l'!^"!^.,,^ 

^7^1 subsequently. Rushing performed to the semiconductor device with which wl^ ''^^'"'^•'""TJ^'JnZnu^tJS^^^ 

Supplying washing lotion Hquid and an antioxidant to the front face of Wafer W immediately, after winng 109 and f "'^^Jjf f^^ JT^ ^ " 

doL^oTenergize to Wafer W but is shown in drawing 24 . this FlusNng process impresses the putee voltage of^us 'of^^^ ^ 

pure water washing and medical fluid washing, and removes Slurry SL and the partele whjch exist in the ^ Jer W Sjnco 

rtfeZ^Liln Slurry SL. fl example, you are maldng it just charged with this operation gestaft before perfomiin^ ^'l^ZjKdSrvSS m^tal 
pofeh abrasive grain PT which consists of an alumina may improve dfepersibility. When itremattis wrttioutweanng omafter cdto 
membrane 107 front face which consists of copper mechanically and contributing to removal processing. ^ it is not buried n the ^rt face of 
ZZ^r S institutes the metal membr^ 1 07 as an anode plate and was shown in drawing 23 . the -*atted,merU 
H^of the abrasive tools 3 as cathode, and it contributes to the next processing. Furthenrwre. since the pist charged ^^^^ ^ 
Zvn near to the front face of the abrasive tools 3 as cathode. It is not buried on the surface of <>^^J^,^'^J^^'^"^ °" 
front face of Wafer W and has been charged in negative on the other hand is also remov^ from the front face of WaterW 
above-mentfoned Rushing. Moreover, when the polish abrasive grain PT uses the sluny 8L che^ in '^S^'J^ ^^Z£?wiring 
Although it is necessary to remove a metal ion and PAIKURU. without being easy to oxidize fnd*teno«tlng <'^^^^^^^^^.^ 
foZfon material is ^per, with this operation gestalt. the polish abrasive grain PT is just etectnfied beforehand, and 'h* ProM^^ » ^^^y 
S^. In addition, ^kpolish abrasi^ grain, although the aluminum oxide (alumina) was mentioned as an example, when a cerium oxide, a 
siTioa, a germanium dioxide, ete. are used, it is the same. „„^«„„ „~teit iha nasshia 

10073] >te mentioned above, according to the manufacture method of the semiconductor device concerning m,s operaton 9este^ fte p^n« 
Kbn 108 is fomied in tfie metal membrane 107 which embeds the slot wiring lor wiring and the contact hole v^ioh ^^'^^^J^ 
hsulator layer 1 02. The passive state film 108 fomied In the heights of a metal membrane 107 is removed alternatwely. Compared wrtitt« 
^^CMP flattening of fte initial irregularity can be far carried out to high efficiency by electrolyte pdehing remoxnng alte">atnrely tt« meW 
^tSe IW^sed to the front face by using the remaining passive state film 1 08 ^ a mask, and removing '"»«!«;^^ 
^^Sensity. Moreover, since the metal membrane 107 to which flattening of the initial irregulan^as earned out « rern^y fte 
electrolysis compound polish which electrolytic polishing and chemical machinery polish compounded it can remove the exce^e «»tel 
SSS^rrhigh efficiency far compart ^th the usual CMP. For this reason, even if it sete^^^ 

toote 3fow. while sufficient polish rate is obtained and being able to mitigate the damage to a metal membrane 107, generating of dishing or 

roW4TM^J^^."SS^^rding to the manufacture method of the semiconductor device concerning Ws operation gestalt the exoe^ive 
SeS m^t^L^ 107 is removed and the barrier film 105 is exposed In order to stop poHsh. to change Sluny SL into '"f^^' has a high polish 
^to ftTbarrier film 105. to change polish condlBons. such as output volfage of the electrolysis power ^PP^ ^l . and toremove Je 
ex!e^ barrier film 105, The exc^ive barrier film 105 is certeinly removable, and when an exaggerated polish is requrcd. the yield of 

foSjM^orZtin^rSjS^^^tol membrane ^ high 

S Jsemioondiictor devfce «nceming this operation gestelt. Since the processing pressure force of ^^ras^* j^'f ^ ^ J^, "^^^ ;"JJ^ ^ 
vottaoe force for example In order to reduce a dielectrio constant from viewpoints, such as low-power-izing and improvemen in the speed. 
S^SJIcSgi usesatow organic system lowdielectric^^^ 

comoarativelv as a layer insubtionlBm 102. the damage to these insutetor layers can be reduced. j^iti^^^i^,, 
S5K2^.^^ueoftheamounto7poBshpro^lngsofamefaImem^^ 

Syfc current, airf the wafer W of abrasive tools 3 with the operation gestelt mentioned above. Witti the operatwngesfall mentioned 
S.Sr«iecaseofthewiringfom«Bonprocessbycopperwasexptein^ 

formation processes, such as a tungsten, aluminum, and silver, without being limited to this. r k rf.-.^K~.,r,n«.mrioH 

S)^or^er. although the ope««on gestalt mentioned above expfained the case of the electrolyse «>m^nd polish f ^ -^^Pr^Tte 
KedLmiLl machinery pdish vSrich used Slurry SU and elecfrol^ 

Ih^^at is. this invention can also perfom, eleotrolysis compound polish by electrolytic polishing of the etectrolytic solution EL, and 
mechanical polishing by polished surface 3a of abraslva tools 3, without using Slurry SL t, .j„„ , »„h «,« 

p^aj^ore^er. altfJIgh the pofish process until it ads as the monitor of the current value which flows 'if*^^^,^^^^^^^^'^' ^ 
Sectiide boards 23 and the b^er film 106 is exposed based on this value was managed with the operaton •^^^"^^J^J* ^ 
possible to manage all polish processes by the current value which acted as lha monitor. Although simllarty it acted as '"e "lonitor of tfte 
^^tTresi^ value betwLn abrasiv'tools 3 and the elaotioda board 23 and being considered as the «.mposrtion 
mrre^ov^^cessoftiie barrier film 105 with the operattengesteK mentioned above based on.lhisvalue.it is also possilJle to man^ 
Dolish orocesses witti ttie electric resistance value which acted as the monitor. ,. ■ , 

S)79l Modification 1 drawing 26 is ttie schematic diagram showing the example of a changed completely type o the pojsh eq"'P^« 
SIS thfe i^venti^^. the polish equipment 1 coaming the operation gestelt menttonad above - the energraton to a wafer W^t face 
!^K^ive tools an'd a s.^b r^e energization board 23 equipped with .ha^ 

wl^eWke abrasive tools 401 are good also as composition which also gives conductivity to tfte wafer table 402 whch cames out 

T^l S^is J^de to rofate'i . while they gh^e «nductivity as well as tt««se of polish ^j^'^^^^^^ 

is oerfomed witti the same composition as ttie operation gestalt mentioned above. In this case, the energcalion to the wafer ^^ 9^, 

iT^ m 403 in the tower part of ttie wa^fable 402. and an etectrolytic current can be supplied by consKlenng energaation to the 

wafer table 40awhich rotates by the rotaryjoint403 as the always maint^^^ . ^. . ^ 

100801 Modification 2 drawing 27 is ttie schematic diagram showing ottier modificati-ons of the P°'«h e^JP^""* 

Chucking of ttie wafer W is carried out and ttie wafer fable 502 to rofate is held by ttie retainer ""9 504 whK* fonned WfctoW^^ 

circumfeTence of Wafer W. Whne giving conductivity. conductmSMsafap^^^ 

- WSSrwiih-TOsarnTcom^^ atlSBrasive tods 501 ."Kforeover. a retain* nng ^^^^ 

and energized to ttie part for ttie above^nentioned barrier fayer fomied in Wafer W. Furthermore, electnc power "f supplied to a retamernng 
504 ttiroiih ttie rotary joint 503 prepared in ttie tower part of ttie wafer table 502. In addition, even if abrasive tools 501 contact Wafer W 

. SerSe witti a^ive teK>ls 501 and a retainer ringlo4 can be prevented by enlarging the amount of inclinations of abrasive tools 3 so that 
ttie crevfce more ttian ttie ttiickness of a retainer ring 504 can be maintained in the portion of an edge. 
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(0081 1 Modification 3 drawing 28 Is the outline block diagram showing other operation gestalten of ttie polish «q"'P;"«"' ^ 
nvenSon. The polish equipment shown in drawing 28 is polish equipment which adds the «'^««'y<'«-.l»'f'''^J""**°" Z te^ 
CMP eqdpment of a ooliventional type/is contacted, rotating the whole surfe^ 

noGshed surface of the abrasive tools by which the polish pad (abrasive doth 202 was stuck on the surface P^te 201 by the "^^^fj' 
^d«S«^fl^ of the front fa4 of Wafer wTlhe anode plate electrode 204 and the cathode electrode 203 ^^.^^'^^^^J}^^ 

at the polish pad 20^ Mceover. the anode pfate electrode 204 and the cathode elec.ode ^J-f-;^^^ ^^^'^ ^ 
insufator 206. aiS^the anode plate electrode 204 and the cathode electrode 203 are energized from asurface plate fOJ^'^; P"!^ 
2ra fe constiiited by these anode plate etectiode 204. the cathode electrode 203, and the insufator 206. Moreover, me wafer ^'^^ 
fom^^^ia^fatlng material Furthermore, the feed zone 208 which supplies the electrolytfc soluton EL and f "'J' SL 's^gmwd .n the 
froS^ p^ 202 at this polish equipment, and the electrolysis compound polish which compounded electrolyte polishing and 

?Simr2Sg'SlJ to expfaining electrolysis compound polish operation by the polish equipment of the above-mentioned 

Ksi^:S,io^, '^pSr WmTiO Z be lor^^d in a ^ V?^on. face. During electro,ys^ ^rra^V^^^fSe"" d i^""' ■ 
29 . after the electrolytic sdutton EL and Sluny SL have intervened between the copper film 210 formed mtt« ««fer ^ f^°rt fa^and me 
pol^ surface of ^polish pad 202, direct current voltage is impressed between the anode plate e^trode204 and 
^ Current i is transmmed to the inside of acopp« film 210 through the etectrdytic solution EL from me anode plate ele<*ode and it 
S^sS«monUode 203 through the el^olylicsolulion 

copper film 210 is eluted by the electrolytic action, a copper film 210 is further removed by Ihe mechan«al removal operation by me pol«h pad 

Sey^JTsidtring as such composition, me same effect as me polish equipment 1 ^n^^-HI "Jl^P^^^: "1 Sth L 

In addition, arrangement oTme anode plate electrode prepared in a polish pad and a calhoite « 
*7wim which two or more linear anode plate electrodes 222 were arranged at equal inten«lsinaHd^^^ t^^^ 
been arranged to each recfangle fieW surrounded by me anode pfate electrode 222. and me anode pfate eledrode 02 and me «*ode 
e^trX23 were electrically insulated wim me Insufator 224, as it is not necessarily ^^^^^ 

shown in drawing 30 Furmermore, it is good also as a pofish pad 241 wim which me annufar anode pfate etecb-ode 242 from aradi^ 
dEs r^^^lly has been arranged on mis heart, me'camode electrode 243 has been arr«.gedto ^ 
anode pfate electrode 242, respectively, and me anode pfate etectrode 242.and me oaftode etedrode 243 were etedncaly msufated wrth me 
insulator 244. for example as shown in drawing 31 . 

IScl of me invention] According to mis invention, since a mefal membrane is ground compound operati««v«mmed«n^^^ 
etectrdytic polishing, compared wim me case of flattening of me metal membrane by mechanical pohshing altern^e J^j^"^*^ 
S«2hte d membrane become possible very much at high efficiency. Moreover, according to me mventwr.. since ab^^*^''^^' 
rergiSd^ <iS^, me polish abrasive Jrain in me ^te just charged beforehand or an abrasive n«tenal can ^^^J^^^'' 
can Jevent remaining to a wafer front face, and can aim at improvement in me yieW. Moreover, aocordi,^ to u":'i:ZlSish^ 
high efficiency removable [ a mefal membrane J. it can suppress mat pofish rate comparatively «f ^^^^^J^P^^tZ r^ 
foL is obtdJied. and a scrateh. dishing, erosion, eto. occur in me ground mefal membrane. •^"*em^ kro^^ to 
comparatively sufficient also by me low pofishing pressure force, to accumufate and to reduce a '^^^"^^^J^^^T^ 
low-power-izing of a semiconductor device, and improvement in me speed, when a med^nical strengm uses a tow organic s^m tow 
SSsconsLt film andaporosity low dielectric consfant insufator layer comparatively asal^^^^^ 
can apply easily. Moreover, according to mis invention, since it is efficiently removed because 

from a p^ for me outerop of an insufator layer, me portion of me barrier film which remains on a layer mufabon film or a 
S5>!^"«cy of poli^ automatically, and can suppress dishing and erosfon. Moreover^ according tott^^^nventorv a P^^sh proc^^ 
3mged by oirrying out me monitoring of me electrolytic current, and it becomes possible to grasp me advance f « P«^^P'°^ 
cor«c«y IWtore««r, a(«)rdng to mis invention, by carrying out me monitoring of me electric resistance value between ab^ive tools and 
^iwl^: current «^innot ftow easily, or even when grinding simultaneously me film and mefal membrane to which current does not 
flow, a pofish process can be mans^ed correctly. 



[Translalion done.] 
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